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ÅStructureandfunctionof heartmuscle(myocardium)

ÅElectromechanicalcouplingof cardiomyocytes

ÅApproachesof conventionaltreatment of myocardiuminfarct

ÅSurvey in tissueengineeringof hearthmuscle

ÅOrigin andmanipulationof cells

ÅExampleof animalmodelsandsomefirst clinicalstudies
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Heart Anatomy andFunction

A - Vene H ςleft atrium

B ςright atrium I ςmitral valve

C ςtricuspidalvalve J ςleft ventricle

D ςright ventricle K ςaorta valve

E ςpulmonal valve L ςaortacurvature

F ςlungartery M - Aorta

G ςlungvene

De-oxigenatedblood flows from the veneA in the right atrium
B, whichpumpsit throughthe tricuspidalvalveCinto right
ventricleD. Thereit isejectedthroughthe Pulmonal valveE 
in the lungartery F andthen into the lung. The oxygenated
bloodflows from the lungveneG in the left atrium H. From
there it ispumpedthroughthe Mitral valveI in the left
ventricleJ. The left ventricleejectsthe blood throughthe
aortavalveK in the Aorta curvatureL andthen in the aortaM. 
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InterActivePhysiology®: Cardiovascular System: Anatomy Review: The Heart

MicroscopicalAnatomyof Myocardium
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Normal Structure of Heart Muscle

Cardiomyocyteswith cross-striated structure by myofibrillsand  centrally located nuclei, 

Arrows: electromechanical coupling of cells by Glanzstreifen

http://alf3.urz.unibas.ch/pathopic/getpic-fra.cfm?id=4108
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CardiovascularDiseases

ÅAtherosclerosis Ą chronic, 
progressive, multifocal disease of wall 
of blood vessels with formation of 
atherosclerotic plaque

ÅHearth infarction ςischemia of parts 
of heart muscle by narrowing or 
occlusion of arteries

ÅAneurysm Ąweakening and dilatation 
of vessel wall with reduced wall 
thickness and risk of vessel rupture

ÅStenosis of heart valves after 
endocarditis

Åetc.

Percentageof personsin Germany 
who takepharmaceuticalsfor
treatmentof cardiovasculardiseases

Daily dose of pharmaceuticalsfor treatment
of cardiovasculardiseaseswith age
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cardiologydoc.wordpress.com

Cardiovascular Diseases
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RatnerBD, Hoffmann AS, SchoenFJ, LemonsJE: Biomaterials Science ςAn Introductionto Materials in Medicine, Elsevier, 2004, p 474

Atherosclerotic Plaque with Thrombus 
Formation after Rupture

L ςlumenof bloodvessel, F- fibrotic tissue, C ςcholesterolcristals
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Myocardial Infarction (MI)

ÅTemporary or permanent ischemia of 
heart muscle  Ą hypoxia and necrosis of 
cardiomyocytes

ÅCardiomyocytesterminally differentiated 
cells Ą Inability to divide

ÅAfter MI sequence of events Ą acute 
inflammation, granulation tissue, 
formation of scar tissue

ÅReduced performance of heart muscle 
(cardiac output) and arythmias

ÅImmediate or later heart failure if loss of 
cardiomyocyteswas large Ą chronic 
pathological remodelling of left ventricle 
(hypertrophia)

ÅFormation of heart aneurysmawith 
rupture of heart wall or septum

medimoon.com



Martin Luther University 
Halle-Wittenberg

Myocardium Infarction - Histology

Necroticcardiomyocytes(arrows)Ą lossof nuclei, presenceof granuclocytes(stars) 
Ądigestionsof deadcells(inflammation); monozytesĄ growth factors(scarring)

http://alf3.urz.unib
as.ch/pathopic/getp
ic-fra.cfm?id=814
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Histologyof ScarTissue

ƳŜŘƛŎΦƳŜŘΦǳǘƘΦǘƳŎΦŜŘǳκΧκLƴŦƭŀƳƳǎƘƻǊǘΦƘǘƳ
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ScarTissue- Macroscopically

ÅReplacement of myocardium by 
connective tissue

ÅNo contractile activity

ÅNo involvement in nerve guidance ς
arythmiaspossible

ÅSmaller wall thickness and decreased 
mechanical strength

ÅAneurysmaformation possible

www.mirm.pitt.edu/news/article.asp?qEmpID=46
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Conventional Treatment of MI

ÅImmediate removal of occlusion or narrowing by PCTA Ą Balloon dilatation 
followed by stenting

ÅThrombolytic therapy with streptokinase, urokinase, tissue plasminogen 
activator, etc.

ÅBypass surgery to improve blood supply

ÅPharmaceutical treatment to improve performance

ÅHearth pacemaker to treat arythmias, bradycardia or ventricular fibrillation

ÅLeft heart assist systems

ÅHeart transplantation

Ą So far only very limited options to foster regeneration of myocardium
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PTCA ςPercutanousTransluminal Coronary 
Angioplasty + Stents


